Lead bromide (PbBr 2 , 98+%, Acros), cesium bromide (CsBr, 99.999%, ABCR), lead acetate trihydrate (Pb(Ac) 2 , 99.99+%, Aldrich), hydrobromic acid (HBr, 48 wt%, Aldrich), N,Ndimethylformamide (DMF, 99.8%, Aldrich), dimethylsulfoxide (DMSO, 99.5%, Aldrich), cyclohexanol (CyOH, 99%, Aldrich), n-butanol (n-BuOH, 99.7+%, Aldrich) and ethanol (EtOH, 99.8+%, Aldrich) were used as received.
about 93±2 °C and continued to grow without additional nucleation. After ~12 hours of growth, the crystals were taken out of the solution and quickly loaded into a vessel with hot (100 °C) DMF. Then this vessel was slowly (~25 °C/hour) cooled down to ~50 °C, isolated and dried.
Method 2: CsPbBr 3 growth from hydrohalic solution
Contrarily to Methods 1 and 3, this approach requires a Cs excess over Pb. CsBr (0.123 g, 0.578 mmol) and Pb(Ac) 2 (0.154 g, 0.4 mmol) were dissolved in 4.7 mL of HBr at 80 °C and kept at this temperature for 1 hour. After that a small seed crystal of CsPbBr 3 was added and the solution was slowly cooled down to 40 °C in a thermostat at a cooling rate of 0.33 °C/hour. The soobtained crystals were washed with butanol and dried on filter paper. Crystals grown by this approach have a dodecahedral shape. However, despite their faceted morphology, these crystals typically have some light-scattering imperfections and appear highly turbid. Small, well-faceted CsPbI 3 and CsPbCl 3 crystals can be grown by a similar approach ( Figure S1 ).
Method 3: CsPbBr 3 growth by the antisolvent approach
This approach requires a slight excess of Pb over Cs. CsBr (0.267 mmol) and PbBr 2 (0.4 mmol) were dissolved in 1 mL of DMSO. Next, 0.3 mL of H 2 O was added and the solution was filtered. The resulting solution, in an open vial, was placed in a larger closed vessel containing an EtOH:H 2 O mixture in a 1:6 volume ratio (antisolvent). Crystals were grown upon the slow diffusion of the antisolvent into the CsPbBr 3 solution. Elongated crystals such as columns or prisms were obtained. In other cases, crystals having a cubic crystal habit and plate-like morphology were obtained, but were turbid and contained multiple twins.
Powder X-ray diffraction (XRD)
Powder XRD was performed using a STOE STADI P diffractometer, operating in transmission geometry. A germanium monochromator, Cu Kα 1 irradiation and a silicon strip detector (Dectris Mythen) were used.
Absorption and refractive index evaluation.
UV-Vis reflectance spectra of the crystals were collected using a Jasco V670 spectrometer using an integrating sphere. Absorption of CsPbBr 3 crystalline powder was evaluated through Kubelka-Munk transformation of diffuse reflectance R d (scattering) spectrum.
1 The corresponding transformation is represented as:
where  and s are absorption and scattering coefficients. The Kubelka-Munk transformation is useful for bandgap determination and for obtaining information about the transparency region.
S3
For this transparency region the additives with absorption coefficients in the refractivity relation (2) can be neglected:
Then the refractive index can be calculated from specular reflectance R s spectrum (taking into account that there are two single crystal-air interfaces and (
.
I-V and photoconductivity spectrum measurements
For I-V and photoconductivity spectrum measurements, the white light from a halogen lamp was monochromatized by an Acton SP2150 spectrograph/monochromator (Princeton Instruments) and 50% of the monochromatized light was redirected by a polka-dot beamsplitter (Thorlabs BPD508-FS) to the reference channel that consists of a power calibrated pyroelectric detector UM9B-BL (Gentec-EO). Bias of 10 V was applied by a Keithley 236 SMU, chosen according to the stability of the dark current. For the photoconductivity spectrum, the excitation light was modulated by a mechanical chopper within a frequency range of 17 Hz. The photoconductivity signal was recovered by a Stanford Research SR-830 lock-in amplifier.
Gamma-ray response measurements
Typical dimensions of SCs used for gamma-response measurements were 5x5x2 mm. Ag paste contacts were applied to two opposite facets with smaller area as shown in the Figure S4 . Visible light flux was falling onto the top facet with largest area. In gamma detection experiments, gamma irradiation was directed onto the side of one of the contacts. A custom crystal fixture was used for energy-resolved measurements, connected to a A250CF CoolFET charge sensitive preamplifier (Ametek) coupled with an amplifier-shaper (Model 572, EG&G Ortec) and a digital multichannel analyzer MCA-8000D (Ametek). The high bias voltage (40 V) was applied through a Keithley 236 SMU, that was also used for monitoring the current through the CsPbBr 3 crystal detector. An 241 Am gamma source with an activity of 0.4 MBq was used for recording the energy spectra. The CsPbBr 3 crystal was cooled to ~220 K by submersion in a dry-ice bath. 
